Abstract. Radiographic examination of soft tissue extremity masses is frequently inconclusive. In 18 patients with normal or nonspecifically abnormal radiographs, gray scale ultrasonography provided useful additional information. It was possible to distinguish fluid collections from solid masses, and recurrent venous thrombosis from h e m a t o m a in anticoagulated patients. Occasionally, specific diagnoses were suggested on the basis of ultrasonic morphologic characteristics. Diagnoses included soft tissue neoplasms, hematomas, aneurysms, synovial cysts, abscesses, and a lymphocele, Ultrasonically guided percutaneous needle aspiration was diagnostic in two cases. Features of differential diagnostic value relative to extremity solid masses and fluid collections are discussed. Ultrasonography is useful in evaluating these soft tissue masses.
Gray scale ultrasonography is an established procedure to diagnose intra-abdominal and pelvic disease. However, its role and efficacy in evaluating extremity masses have received less attention [4] . Inasmuch as plain radiographs of masses in the extremities are frequently nonspecific, ultrasonic characterization of the nature and anatomic extent of such masses may facilitate diagnosis and management.
Materials and Methods
The clinical, radiologic, and ultrasonographic findings in 18 patients in whom ultrasonography suggested a diagnosis not clearly evident on plain radiography were analyzed, The ultrasound exami-nations were performed with commercially available gray scale equipment using 3.5, 5.0, or 7.5 MHz internally focused transducers. Additional radiographic modalities included plain radiography in 16 cases, arteriography in four, venography in four, sinography in two, and arthrography in one. All radiographs were reviewed in conjunction with the ultrasonic examination retrospectively to determine if radiographic findings were absent, or present but not initially observed. In two cases, ultrasonically guided percutaneous needle aspiration was performed for diagnosis.
Results
These cases were categorized as fluid collections or solid masses, and are summarized in Table 1 .
I. Fluid Collections
In 12 cases, masses were demonstrated to be predominantly fluid filled.
1. Abscesses. All four abscesses had irregular margins. Two contained scattered internal echoes (Fig. 1) . In two of the cases, ultrasonically guided percutaneous needle aspiration and culture grew Beta hemolytic streptococci and Escherichia coIi, respectively. Plain radiographs demonstrated soft tissue swelling in two of the four cases (Fig. 1) , and were normal in two others. In no cases was a discrete mass localized on plain radiographs.
2.
Hematomas. The correct diagnosis of h e m a t o m a was suggested by ultrasonography in conjunction with clinical history in four cases. In three of these, there were well defined masses with both solid and cystic components (Fig. 2) . However, in the fourth case, a totally echo free area surrounded a well defined soft tissue mass, as if a h e m a t o m a had dissected around a muscle belly (Fig. 3) . Two of the four patients were on warfarin due to deep venous thrombosis. In these patients, ultrasonography, in estabIishing 158 3. Synovial Cysts. Ultrasonography determined the presence of popliteal cysts in three patients (Fig. 4) . Although this has previously been described [2, 6] , one of four cases was unusual in that the cyst arose from the tibiofibular joint (Fig. 5) . The cystic nature of the lesion on ultrasonography contradicted the physical examination, on which the mass was very firm and was thought to represent a solid tumor.
In this case, arthrography and ultrasonography confirmed the diagnosis (Fig. 5 ).
Lymphocele.
One patient developed a septated axillary lymphocele (Fig. 6 ) as a complication of axillary node dissection for malignant melanoma. (Fig. 8 B) . C=chest wall. B Sinogram demonstrating cystic axillary mass with extension along chest watl at surgical exploration proved to be a lipoma (Fig. 7) . Although the mass was 9 cm in its longest diameter, it was not visible on plain radiographs (Fig. 7) . However, radiographs using the soft tissue technique were not obtained.
Malignant Tumors.
The other three patients with solid masses demonstrated ultrasonographically were shown to have malignant tumors. In two of these, plain radiographs showed bone destruction but ultrasonography showed significant soft tissue masses, as well (Figs. 8 and 9 ). The extent of these masses was not appreciated on plain radiography (Figs. 8 and  9 ). Angiography, however, showed the soft tissue component in one case (Fig. 9) .
III. Vascular Lesions'
1. Aneurysms. Ultrasonic diagnosis of popliteal aneurysms is well known [8] . In one of our patients with subacute bacterial endocarditis and painful calf swelling, ultrasonography showed a one centimeter aneurysm in the distal calf which subsequently was confirmed angiographically (Fig. 10) . Ultrasonography of the other patient' showed a thrombosed popliteal aneurysm not opacified on angiography.
Discussion
Fluid collections in the extremities have similar ultrasonic characteristics as those elsewhere in the body, although they may be more confined by muscular and fascial planes. Abscesses are typically irregular, relatively anechoic masses with variable amounts of internal echoes due to debris. Our experience indicates that ultrasonically guided percutaneous needle aspiration of extremity masses is useful and may preclude the need for further diagnostic evaluation. Appropriate antibiotic therapy may be instituted on the basis of culture and sensitivity of the infecting organism. The ultrasonic diagnosis of hematoma assumes a particularly important role in the anticoagulated patient. Although the sonographic characteristics may resemble those of an abscess or solid mass depending upon the age of the hematoma [9] , the clinical setting contributes to the correct diagnosis.
In anticoagulated patients, there may be clinical confusion between hematoma and progressive deep vein thrombosis unresponsive to therapy. Ultrasonographic visualization of a hematoma may yield a diagnosis without resorting to venography. The extent of dissection of a hematoma may be determined, in addition (Fig. 3) .
In the diagnosis of popliteal cyst, ultrasonography is important but has not supplanted arthrography [3] . Its primary role is in distinguishing popliteal cysts from other lesions clinically simulating them, such as thrombophlebitis, aneurysm, or solid mass [1, 5] . In our case of a cyst arising from the tibiofibular joint which communicated with the knee, ultrasonog-raphy clearly demonstrated the cystic nature and extent of the lesion.
Ultrasonography also proved to be of some value in the evaluation of solid masses. Normal bony structures can be demonstrated [7] , as in one of our cases, both bone destruction and a soft tissue mass were appreciated (Fig. 8) . Ultrasonography differentiated solid masses from fluid collections, and also delineated soft tissue extension. Nonetheless, computed tomography appears superior in evaluating bone tumors and their soft tissue extent [10] . Ultrasonography can noninvasively assess tumor response to therapy (Fig. 8) .
Extremity aneurysms are easily evaluated by ultrasonography. Accurate measurement of size, definition of the outer wall, and presence of thrombus are more readily appreciated by ultrasonography than by angiography [8] . In certain clinical settings, such as subacute bacterial endocarditis, ultrasonography is the diagnostic method of choice. Its flexibility makes it suitable for evaluation of aneurysms or post-traumatic pseudoaneurysms of smaller, more peripheral arteries, as well.
Ultrasonography is a valuable modality to diagnose soft tissue masses of the extremities. It may clarify equivocal findings on plain radiographs or detect findings absent on plain radiographs. Occasionally, it yields a specific diagnosis, especially when interpreted in conjunction with clinical data. Ultrasonography may circumvent more invasive procedures, and in this regard can be particularly valuable in evaluating debilitated patients.
